Beckwith-Wiedemann syndrome (BWS), a disorder associated with neonatal hypoglycaemia, increased growth potential, and predisposition to Wilms's tumour (WT) and other malignancies, has been mapped to llpl5. The association with llpl5 duplications of paternal origin, of balanced translocations and inversions with breakpoints within llpl5.4-pl5.5 of maternal origin, and the demonstration of uniparental paternal llpl5 isodisomy in some sporadic cases point towards the involvement of genomic imprinting. In agreement with this, we show the paternal origin of a de novo 9;11 translocation in a phenotypically normal mother, whose carrier daughter developed BWS. This supports the fact that BWS associated with balanced chromosome mutations is transmitted in the same sex dependent pattern as non-cytogenetic forms of familial BWS.
generalised overgrowth disorder characterised by large size at birth, neonatal hyperinsulinaemia and hypoglycaemia, macroglossia, umbilical abnormalities, visceromegaly, hemihypertrophy, and a highly increased risk of Wilms's tumour, adrenocortical carcinoma, and other malignancies. Although sporadic in many cases, the segregation in familial cases suggests autosomal dominant inheritance, with incomplete penetrance' or variable expressivity.23 In many families only female carriers have affected offspring.45 This apparent sex dependent transmission has recently been explained by the demonstration of uniparental paternal disomy in association with sporadic cases of BWS, suggesting that genomic imprinting is involved. 6 The cytogenetic abnormalities which have been found in association with BWS include two cases with interstitial deletion of the proximal part of lip,78 several cases with duplication of the distal part of I lp, either as de novo rearrangements or as a result of familial Figure 1 Facial appearance of the proband at the age of 6+ years. 
CYTOGENETICS
Routine Q banding, C banding, and high resolution RBA banding of the proband, both parents, and the maternal grandparents was performed essentially as described previously.'8 For staining of the heterochromatic region on chromosome 9, the methyl green/ DAPI method'9 was applied.
PCR ANALYSIS OF FLOW SORTED TRANSLOCATION CHROMOSOMES
Flow analysis and sorting of the derivative translocation chromosomes and of the normal chromosome 11 from a lymphoblastoid cell line established from the mother was performed on a FACStar Plus (Beckton Dickinson) essentially as described previously.20 Each PCR analysis involving a specific primer set and chromosome fraction was performed a minimum of four times on 200 sorted template chromosomes. After analysis of genomic DNA from the family, primer sets of two informative chromosome 11 loci were chosen for PCR analysis of flow sorted chromosomes: D 11S35 located at 11q22 (ACAATTGGATTAC-TACTAGC and TGTATTTGTATCGAT-TAACC) and D11S436 located at 11p11.22-p12 (CTCAATCATAGCAGGGGAC and CACACCTGGCAATTTGCAA). The PCR conditions (94°C, one minute; 55°C, one minute; 72°C, one minute) for 30 cycles run on a Perkin Elmer GeneAmp 9600) were identical for the two primer sets used.
Results
Chromosome analysis of the proband showed a female karyotype with a reciprocal translocation, 46,XX,t(9; 11) (p1 .2;pI 5.5). Thus, part of the most distal subband llpl5.5 has been translocated to a position just above the C band region on the short arm of chromosome 9, and almost all of 9p has been positioned on top of 1ip, with the breakpoint somewhere in the middle of subband ilpi5.5 ( figs 3 and 4) . The father had a normal karyotype, but the same apparently balanced reciprocal 9;1 1 translocation was observed in the mother. The phenotypically normal maternal grandparents both had normal chromosomes, indicating that the mother was a de novo translocation carrier. The breakpoint on llp has recently been mapped by in situ hybridisation to be proximal to the insulin and insulin growth factor 2 (IGF2) locus, and distal to DllS12 (ref 16 , cases 7 and 7a).
Methyl green/DAPI staining showed the presence of a large block of MG/DAPI positive heterochromatin on the long arm of the derivative translocation chromosome 9 . This large block could be traced back to the maternal grandfather of the proband (fig 5) .
The derivative translocation chromosomes could be clearly separated and sorted from each other and from the cluster of C group chromosomes containing the normal chromosome 11 (fig 6) . At both loci tested, the allele corresponding to the derivative chromosome 11 originated from the father (fig 7) , indicating a paternal origin of the de novo translocation in the mother of the affected child. 
Discussion

